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DETAILED ACTION 

Response to Arguments 

Applicant's arguments with respect to claims 1 , 60, 61 , and 72 have been 
considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 60, and 72 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lin (U.S. Patent #6383916), in view of Shiraishi et al (U.S. PG Pub 
#2001/0002727). 

With respect to claim 1, Lin teaches a semiconductor unit having two 
device terminals for every one input/output signal (Fig. 10, 101-105 and 121- 
125), said semiconductor unit comprising: a laminated substrate (Fig. 10, 130 
and Col 7 Ln 21-23, the substrate is multi-layer) comprising at least two wiring 
layers which include a signal wiring layer and a power-supply or ground wiring 
layer (Col 7 Ln 65-67), said laminated substrate having a main surface, a 
semiconductor chip (Fig. 10, 100) having an input/output pad (Fig. 5 and Col 6 Ln 
21-23 and Fig. 7, 6) and being mounted on the main surface of said laminated 
substrate through said input/output pad, said two device terminals being mounted 
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on said laminated substrate and being connected to both ends of a signal wire in 
said signal wiring layer (Fig. 10, 131), but does not explicitly disclose that said 
signal wire is connected to the input/output pad of said semiconductor chip 
through a via hole formed in the laminated substrate. Shiraishi teaches a 
substrate wherein the wiring layers are connected to the chip through a via hole 
(Fig. 4, 109 and Paragraph 44). It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to use via holes in the substrate 
of Lin as taught by Shiraishi in order to achieve the predictable result of reducing 
wiring length. 

With respect to claim 60, Lin teaches a semiconductor unit having two 
device terminals for every one input/output signal (Fig. 10, 101-105 and 121- 
125), said semiconductor unit comprising: a laminated substrate (Fig. 10, 130 
and Col 7 Ln 21-23, the substrate is multi-layer) comprising at least two wiring 
layers which include a signal wiring layer and a power-supply or ground wiring 
layer (Col 7 Ln 65-67), said laminated substrate having a main surface, a 
semiconductor chip (Fig. 10, 100) having an input/output pad (Fig. 5 and Col 6 Ln 
21-23 and Fig. 7, 6) and being mounted on the main surface of said laminated 
substrate through said input/output pad, said two device terminals being 
disposed on the main surface (Fig. 10, 101-105) and the back surface (Fig. 10, 
121-125) of said laminated substrate opposite to each other, respectively, said 
signal wire being connected to the input/output pad of said semiconductor chip 
through a wire (Fig. 10, 131); but Lin does not explicitly disclose that said signal 
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wire is connected to the input/output pad of said semiconductor chip through a 
via hole formed in the laminated substrate, both the via hole and wire being 
formed in said laminated substrate. Shiraishi teaches a substrate wherein the 
wiring layers are connected to the chip through a via hole (Fig. 4, 109 and 
Paragraph 44). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to use via holes in the substrate of Lin as taught 
by Shiraishi in order to achieve the predictable result of reducing wiring length. 

With respect to claim 72, Lin teaches a semiconductor unit comprising a 
semiconductor chip having an input/output pad (Fig. 10, 100) and a package 
having a main surface and a back surface (Fig. 10, 130), said package having at 
least two ball terminal adhesive areas for every one input/output signal on the 
main and back surfaces of said package (Fig. 10, area of wires 131 which are on 
the main and back surfaces of substrate 130 and connect to ball terminals), a ball 
terminal (Fig. 10, 101-105 and 121-125) being adhered to only one ball terminal 
adhesive area on one surface of said package; said two ball terminal adhesive 
areas being connected to each through a vertical connection, said vertical 
connection being connected to the input/output pad of said semiconductor chip 
through a wire (Fig. 10, 131); but does not explicitly disclose that the vertical 
connection is a via hole. Shiraishi teaches a substrate wherein the wiring layers 
are connected to the chip through a via hole (Fig. 4, 109 and Paragraph 44). It 
would have been obvious to one of ordinary skill in the art at the time the 
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invention was made to use via holes in the substrate of Lin as taught by Shiraishi 
in order to achieve the predictable result of reducing wiring length. 



Claims 2 and 61 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lin and Shiraishi, in view of Yew et al (U.S. Patent #61 371 64). 

With respect to claim 2, Lin does not teach that the semiconductor chip 
comprises a circuit comprising at least one of an input buffer and an output 
buffer, an input protection resistor, and an electrostatic protection element. Yew 
teaches a chip having a layer of polymeric chip coating material (Col 6 Ln 39-41). 
It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide a layer of polymeric chip coating material to the 
chip of Lin as taught by Yew in order to give the chip electrostatic protection. 

With respect to claim 61, Lin teaches a semiconductor unit having two 
device terminals for every one input/output signal (Fig. 10, 101-105 and 121- 
125), said semiconductor unit comprising: a laminated substrate (Fig. 10, 130 
and Col 7 Ln 21-23, the substrate is multi-layer) comprising at least two wiring 
layers which include a signal wiring layer and a power-supply or ground wiring 
layer (Col 7 Ln 65-67), said laminated substrate having a main surface and a 
back surface, a semiconductor chip (Fig. 10, 100) having an input/output pad 
(Fig. 5 and Col 6 Ln 21-23 and Fig. 7, 6) and being mounted on the main surface 
of said laminated substrate, said two device terminals being disposed on the 
main surface (Fig. 10, 101-105) and the back surface (Fig. 10, 121-125) of said 
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laminated substrate opposite to each other; but Lin does not teach that there are 
two semiconductor chips mounted on main and back surfaces of said laminated 
substrate, or that said two device terminals are connected to each through a via 
hole. Shiraishi teaches a substrate wherein the wiring layers are connected to 
each other and to the chip through via holes (Fig. 4, 109 and Paragraph 44). It 
would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use via holes in the substrate of Lin as taught by Shiraishi 
in order to achieve the predictable result of reducing wiring length. 

Yew teaches a substrate having two semiconductor chips mounted on the 
main surface and back surface respectively (Fig. 5 and Abstract). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made 
to provide two semiconductor chips on the package of Lin as taught by Yew in 
order to improve the package density of the device (Col 3 Ln 25-29). 



Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lin and 
Shiraishi, in view of Devnani (U.S. Patent #6630628). 

With respect to claim 5, Lin does not teach that the signal wiring layer 
forms a micro-strip line with the ground wiring layer in said laminated substrate, 
said ground wiring layer being disposed between said signal wiring layer and 
said semiconductor chip. Devnani teaches that the signal layer forms a micro 
strip line and that the ground wiring layer (Fig. 2, 140) is disposed between the 
signal layer (Fig. 2, 150) and the semiconductor chip (Fig. 2, 105). It would have 
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been obvious to one of ordinary skill in the art at the time the invention was made 
to arrange the signal and ground layers of Lin as taught Devnani in order to 
optimize the wiring arrangement of the substrate. 



Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lin, in 
view of Tanahashi (U.S. Patent #6184477). 

With respect to claim 7, Lin does not teach said signal wiring layer being 
sandwiched between the power-supply layer and the ground layer in said 
laminated substrate, said signal wiring layer forming a strip line with the power- 
supply layer or the ground layer. Tanahashi teaches a signal layer (Fig. 6, S1 ) 
between a power layer (Fig. 6, P) and a ground layer (Fig. 6, G), the signal layer 
forming a strip line (Fig. 5, S1 ). It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to arranged the wiring layers of 
Lin as taught by Tanahashi in order to optimize the electrical characteristics of 
the device. 



Allowable Subject Matter 

Claims 13,14,17,19, 23, 25, 31 , 35, and 74 are allowed. 

Claims 1 1 and 68 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ben P. Sandvik whose telephone number is (571) 272- 
8446. The examiner can normally be reached on Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sue Purvis can be reached on 571-272-1236. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

IB. P. SV 

Examiner, Art Unit 2826 



/Evan Pert/ 

Primary Examiner, Art Unit 2826 



